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*#yv^A. fifes -e^"^. 4 v Ky^A. W 7 
r/Wf ^A. x/H^Af)? ^«0^fc< k t l*?#-ta 

7/U5=.^A, ^/l^A, *?iT*isVJ** f-f >\ * 
#yS^A. ft. ^ yhU^A, <f v^lHf 

<}A. x/H=^A«. ^^W^^tb^l*^ 

[ iS^'3 3 mfiS$&W?V- . lEffi^K fc u-c^ 

m 1 4 2 w^-m^^eaor/u* y -<K©ft. 
[ts##4 3 mm* >-*iKk-7 *7hmc**sjx 
SaA^ho^WiW^x, gseo^/Ht^fcyk-TS 
fc s x/y#, 2/3^x/yS3/2^SIHt*9s 
A^xtyt^s 2£x + y^l 6<oefflK<t5&C 
k &f*ttk-f ■fctaSPB 1-3 W>-Wl**telE»«T;l'* 

*tTH* £ k *1f®kTI»i9^ 1~4 SHvffifrKE 

aor/i^ y-&ie*s. 

[0001] 

teiw»fcfcWftf?tftt<ofl-tfc t mzwuizmb t 

COT**. 
[0002] 

[fi!#?>isffi] ;Sfc>jiftt£irLTv^7vi/*y 
•ffiffli^r/^ y •yy^i^jfi^^k^Tv^ 

G3BS5 3-3 234 7-ftfi». #$885 5- 3 0 1 3 3 
. 

[00033 



y-JXMaEWfflfcL'ClifWaL*?. SUflfcfcSE 

saw & £ k tfamfw: k . 
[0004] *c-e, awwHNwa, K?aTtc«B#iam 

ffi&gU5&£3Itf>. ^tSrSfafcea, aAyWhfcagttk 

' [ 0 0 0 5 ] k £ *OflW>«SSH»C*vvC , * 
20 * ^*SKt— v $r/HE3V<fc' l> k liiSk fe*Mf S-tt* 
fc, tf* ^#IKt- » r /W*{iSftSit 0 oogSfrTS 

[00063 jawet»T48Wit» 

T*0, -tiOiWti. Sft??#ttO|«]JtkS^Sfl:kiSr 

C. kt^$)-S « 
30 [00073 

7klHk-7 ^/Ut3EffiS«>Sk ix-StirM 

A, jyUt*7A(05fe<^*<ktl'>* t *4^£t 
^1$%k*$''&. 

40 [ooos] ifl**2 fcffft u-»*ae 

^A. *;k^A. "7^v">A. f-^y. Xt)W*) 
A, ft, IVfi** A V h'J^A, yf-ZV-tT^A. X 

fc^^kSrltak-t*. 

[0009] 18^3 iSflltlMOTA'* 'J -cKSrfet: 
50 fc-&-£ft.47*/t'£— «7A. */Ui">A. 
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[0010] IS$^4 tc^t^sor/V'^ 'J -Affile <7)ft<ry?tL < k 1 1 -? ) k <^-?-a-f ^JE^fiit$3W?(r 

*>-*Tte. luSia^l~30V^-rh>tcia4»07-/^ ^Ik^t^S J: ? t. WM-v ^fcSBKa^N k 

•J -KKBteB wc % f5i£**^*8«fc- y 2r/H££-t SSIBBfik Af??t3£<7)BEl£fgk *£-&l,jfc«*?8« 1 0 

^S^lSaA/PKo^Jt^^x. 5»«*A'JW*y 0 Om 1 £ 3 ort«3tt«:*SS<OK*5ff*t. p H# 

kf3>k. x/y#. 2/3gx/yg3/2<0S£at: 1 1 J: 5fc*»ft^h y ?-Mejg»fc JniTSH* 

*0> *>-?xtyt« 2£x+y£16mSH£ 1 BtHfflSaSB* Witt, «U8»^*iSL 

coon] mat s mzm<r>T;i* u -»®6fc sa«i*tf , t»**:'7wfcft* . 

fcoT»i. «fneu!^iA^i2cov^w^iai8or rooisj&wc, io*;k/io*iHk7i*y^A 

SIW«K««*ti. iSjEffi^SsS^W^:-bA' 3 OX>~6 0"Ct=fco. BalBJgfSSrJS^ Lfr 

W^Sr^tTflffivS^S-ffifflfr^ >-*M HT^h 1 0SS%O&S<S&£"t-hy>*A7jcfc»5 0 0 

[0 0 12] HJfe, ±K<OB«ta«W-*>t«>fc, OSXOasU *ifc<CJ:*;9fci?£-fT-?*:f£. 

«, ±Kl»Rte***»M«>r^* »J— iJc^ficOJ: 5 [0019] •&tfL*:**$'*Kfc--y *vW4. 7*7X 
fc. 3^hkffifSfc^Wr5^^*SHk-'y^ 20 v&3e$Bfc#ffifSffi <-fe4 3-tt«3tt! SPS4 0 

*fc*tLT. 7^5=»7A. rt;l^>*A, -7^^^ 0 0) SflfWC«aiWf*lttSU B^JflfitCifc & £ 

A. v^t'^A. x;Wt'^A*>*,=a:?,7caJ (JJITA [ O O 2 0 3 iJ2^TffJt:**^*SH|;--y^l O 

«7C**»t-> £fct\ JtMBBftfcfcr)*) 0Sft%k, *«H (SUB©*) 1 OSS%k, Slffc 

3gSrO«r$6.LkS-.&JfjW:. (40£S% y *7-M<*rg) 5gfi%k£« 

[0013] A»5aR<^tifcov>-c^»fc: £Lt. u tiaEi&m*mzkT*2tii 

<ry&G&¥ 1 */W%friS*.*:*S£H:li, B&Tfc£8ira [0021] ===mffiOtt38= ~ 

T\ ^^#7C?gcom«lT<7)^*aii 1 ^/WflKTt -T* 30 JMbttBTfttPMfeft* V ■> A*#}«4 0£*%k . 7 

[0 0 14] S^fc. 3/^^frSO*/Pj£#xfcS? [00 22] = = =£i£(Oft^= = ^ 

t^i<0*/Wt^y k^iSfcfc^T, itx/y *<, E 1 izwcfX o C» ±|£Efl^flc2 MMEftfMtoV 

2/3£x/y£3/2tf>£H£& l ?v 5.-3, ftx + y ?&ffi4MtS«S-frft«STl?AffiJtt$k k t»t. * 

2Sx+ygl6«SltifeSi, S*liJf#£6 C0iEffi^<*2OrtM^ y Toruy^flffijfcg 

*fo±a<ISi7.$. CfLtSfLiJ5lfcx/ykiJEWx+ «CtC««??St LT , 4 Ogft%K 0 H/ifcjSa^SS 

y k tf±WmtoW*t . «JMilC«8«ft<0|S]±ld: Lft*. u O-b^V-^ 6 uoW(SI<0*'t^Kaffi8 e 
«LT»l*i»«). 6 0X(3£*6*l& 40 aA^St*. -ti2«?te*4c0lSBati. ^S^l 0, ^ 

^. 2. S«^14*«-f*fliSiTJtftffii<B? ; l 6 

[ooi5] jEffi^sns-^ne^^Sftk^ t«v»T*HL» a«kt4#H^x^r^*y«fe 

IXfLWSMtiWL^ VT*7\-m<r)¥MbL [00 23] ==-=^ife^-= — 

t<Mrt-*£fC. ^&fi3^h-fbtSI>ik* { -Cl' ^fi^AkUT^ CoH^X. Zn&5*/U%, A 

£. ^7cS <fSLA{±. A 1 . Ca. Mg, Ti , Sc, F 

[00 16] e, Mn, Y, Yb, E rCD^-fjxbn-y) 

iwRco%m<mm writ. *t\*'nttZtt**i'imft~v?>viTmm'?i 

[00 17] <IS13S1©B!{S> 50 fe. iif. AS?7C^k LTfiA 1 , Ca, Mg, T 



Ca. Mg, Ti, Sc. Fe, Mo, Y. Yb, Er 
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i. Sc, Fe, Mli, Y. Yb, £ r<m*V>±,<DK 

owt**vmi o^romau a i zmiKhn 

£3life$AU C a-i^MLiiia^mm^. Mg 

JSU:iOS:£ifeeKA6. Mn£fcBL,fct>^££ifcW 
A7. Y£^L*rfcO$:£«IWA8 k YbiHOTUi 

[0024] WfelZ&MMAl blX. Co, 
Zn. Al^^Vvmfcfc^S^''^**^* 

£. it«WA2-A9fcLT, Co^5^%. 
Zn^5^. Ap7c3R^>'5'fef5A 1 . Ca, Mg. 
T i , Sc, Fe , MnO* lit 2^%X'^iX^iX 

fc, ttRflllOfcLTCoSrS*/^. Zn£5*A- 
Cu^l^/U^t^W^S^*^^*^ 

A 1-A 1 0 fc 1 0^f-?#SL^. 
[00 2 51 g®S0«Bi:L/C. CoiZnfcMg 

[0026] HS|ff!lB2-~B8{JMg£l ; £/l' 
%i;SgtT. CofcZnfcO#t;S£35gU:. Stfc 
piJB2{JCo#2^%, Zn#3*/k%. £*fe0JB3 
liCotfS^rt'Jfc. Zntf2W%^ mMiB4HCo 

4^5^ ^OTB6tiCo*«6*/W%* Zn# 
4^%. ^S60|B7(±Co, Zntf&fce*/^ £ 



10 



20 



#182003-234 101 
6 

bimi'ti. ttSfcWB ItiCo. 2n^C0. s** 
tt$JS05B2l;iCe.# { 3*/W%, Zntfif>W%. It 
^B3t±Co*«6^%, Zn^3^%> ItfRWlB 

Oit&fflB 1— B4£-?Wti«-l 0a|rf*-?^Lfe. 
[0028] MK, HffifllClfcL/C. CofcSt/V- 

ZnSr5 : &/l'%, AgEra^A 1 . Ca, Mg. T 
i, Sc. Fe, Mn. Y, Yb. Er<0^fr*>Mg 
fcMnfc<02^>*SftLT. Mgil^ Mnfc 
0. 5^/k%m-fit-SrWS-^'i-^^K'ft-v^/l' 

msi=.mi<m&MC2tLx±&A®ri&'0Mg 
i o^-fofmu:. 

[0029] ftfcs •f-^BSC itWC 1 1 L±iEASf 
7Cigf?Mg Mn&2^%-5-A^*t$ 

=«M X<r>TW y-iJ^fct^WCfc 1 0*f^L 
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fi5ffHB8tiCo, 

[0027] ^OBltrifcW^Bt tT. Mg*l 

§»t©^= (s#sw«rax ioo) /inmffl 

[0033] 555 KW1J 



[ 0 0 3 0 ] ===fc#1#14?FtiitS8=== 
±fiWMWAl«-Al 0fcBl~B8&tttlCl, C 
2 , &tf-Li£lt*809A 1 -A 1 0 h B 1~B Amfk-C 

ico&T)W)-wg.mztt\sX. *nw.5**«v^ 

T 1 woSSSMfeSfci 01.0 v*Ti««*T% * 
[003 1] ±lt. »iJO5*l46 0XrFC2 0Bn» 

[ 0 0 3 2 ] ^<ofi^teJ:*«tt£fc£*"* 
fab UC, sg*ii##£Ste£Tg20 ( 1 )j£<Oi?lz 
%<7>m%& « 1 ~^3 ir tfe . 
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[0034] IgMlRV^iztWit^Zofc* C 
'ofcZnWfctejefcAWE* (A 1 . C», Mg. T 
i, Sc. Fe, Mn, Y, Yb. E r <9rt*>wf 

1 -3 ) £«^-fi*> 0 . Olt/Kl ) CO** S 
^S08WA 1 ~A 1 O&tfB 1 -~B 8 Ttt. *f>*ltt 

2 0*^«tt%J0fflSW5$S 9 0 Jt 0 1 Plfc >** i 

ars . *o»«HJW«> JfcWM a 2 wi£=F#& fe o 
a i o^ut}t^4 o %nit Lt s 5 m*±n?mttt% 

[00 3 51-*. A#7tS8 (Al.Ca.Mg, T 
i, Sc, Fe, Mn, Y, Yb, E r cOKWthJ)* 
1-7) ^Z^^-S-^-^Sl^it^AS-Al 0 



[0036] CotZncoffit: 



40 

[00 37] tK* SI2*»4^4»4J:?K. CoW# 

/y*», 2/3^x/yg3/2OSSffl(=*>0. 
x+y*!2Sx + ySl 6Wiifflt$)?.^6tEWlB 1-B 

8tji. s&ii^fc 6 o%JiUit^©$L^. tamo 

* 50 Six-!. feOO. S*»»^6 0 Kl=«tfc**-9fc. 
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[00383 8h>T. ZCOZkfrk, CofcZntOt- 
Wftco^/Ht^x. yli. *<9itx/y£2./3£x/ 

[0 0 3 93 mizxwe>fr<e*?^ cokz 

n<9ffeCI5lCA8F7G3& (A 1 . Ca, Mg, Ti , S 
c. Fe. Mn, Y. Yb, Br) <nn<?)2-0, C£T 
tiM g k M n fc £ *tL?hJmv&}>m<Z> 1 WSATF 
"f^WS-e^fcflJC 1 , C2Ji. -eft-ffUgfiJHf 

*SSL-?0«#aj»3S«£SS:9 7, 9 6 ^±§-£3, 
•IktfT'SfcOfcttU JbieMn£7)t'^SS-2^%t 

b^mMc i x-a. m®%m&&u9 e t nits 

[00403ft^T. £05.Ikj!K>. A^7ca?t^-/t< 
f0 04 1 3 <SS2|U6^> ^Jf^lSSgJBSUDT^ 

*v-#zwx-u> ansa* i marnvr^ii d-#%* 



(7) ^2003-234101 

1 2 

$3WN i j - x - y - i Co, Za y A« OOH (W. 
LAti. A 1 , Ca. Mg, Ti, Sc, Fe, Mn, 
Y. Yb, EriDrtOl-?) kLT#§2?*l&CofcZ 

^AjeSCMgfcfiyBLfcfcO, JD^, Nio.ssCo 
». »&Z no. oeMso. oi OOHk LTSfS£ft£:t#>7l< 

^tZK-f^^'^i:*, *»S*Jfcfcl 00 : 0. 
75 : 25. 50 : 50, 25 : 7 5fcUfcfcOfcjE» 
^StfflUT5?*feffjDl-D4tLT«L^:. *fc 
ifcSfcttSk LTiJEg-^ifc*- 0 : 10 0t £/* 

*j o-xtzmiomv 1 t txtmLn. 

[00423 f LTv JJefljdtMDl— D4fcJtttM 

d i fcfc*r u t5iE^ii^agfcRi«^ft^!itttfi!ji 

20 [00433 
[«4J 
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2 0 0 
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7 5 
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14 0 
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10 0 


7 5 
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[00443 ±ie(0S4*CTBa^*^J: d c. a^m2 

D 4 m » 1 SgfeJEffltoSSKHA 5 WBS«Zi«k 
■7y^y^<*a*oSfe68«Di*S*tLT. 

osftitiminsfcamsfu itss^jc 1 kw 

[004 53 ifc, fflftlk«B&lX«2%H9Kffi^7 
*2kfclT«f6ft4rt£lfAU t-O+AtfftW 

*50 



* [0046J 

Hf» CofcZnOtttCKB, AW5E*(A1, Ca. M 
S, Ti. Sc, Fe, Mn, Y, Yb, ErClW 
ft< k 1 1 o ) * l *A*ttTO«HKrc*ir3-te 

«?S«)Hk tTWV»4£tfcJ:-9T. 

C00473 iti. Co«#Wao*/Ht^xkZn<0 
^ara^/HtffyfcoSiffctev^T. ttx/yS- s 2 

/3£x/yS3/2*W0BfcSJ6U S.^ »x + y 

e2fix+ y aa60«Bite»3fe-<-*c:fcr, iSffl^B 

%&&e>®MDm&i: 6 0 %ULkC{Ro£ fc ffT$ i . 
[00483§^>tw. CokZn <7>flh£gt;:A?¥7cSI 
(Al, Ca. Mg, Ti, Sc. Fe, Mn, Y, Y 
b. Erc0rtCD^<kilO) Sr-fr^S^JJB^ 
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JP 2003-234101 (partial translation) 
"Alkaline primary battery" 

[CLAIMS] 

[Claim 1] An alkaline primary battery including 
nickel oxyhydroxide containing cobalt and zinc as a positive 
electrode active material in a positive electrode mixture, 
characterized in that said nickel oxyhydroxide further 
contains at least one of aluminum, calcium, magnesium, titan, 
scandium, iron, manganese, yttrium, ytterbium and erbium. 

[Claim 2] The alkaline primary battery in accordance 
with claim 1, characterized in that each single element of 
aluminum, calcium, magnesium, titan, scandium, iron, manganese, 
yttrium, ytterbium and erbium contained in said oxyhydroxide 
has a molar ratio of 1 mol% or less, 

[Claim 3] The alkaline primary battery in accordance 
with claim 1 or 2, characterized in that said positive 
electrode mixture further contains manganese dioxide as a 
positive electrode active material. 

[0017] 

((First Embodiment)) 

Production of positive electrode=== 

In a reaction bath maintaining at 30*0 100 ml of a 
mixed solution in which nickel sulfate, cobalt sulfate, zinc 
sulfate and sulfuric acid of group A element are mixed so that 
an atomic weight ratio of nickel, cobalt, zinc and A element 
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(A is at least one of Al, Ca, Mg, Ti, Sc, Fe, Mn, Y r Yb and 
Er) is a prescribe ratio, an aqueous sodium hydroxide solution 
is added and stirred so that pH is 11. After stirring for 
about an hour, a generated precipitate is filtered out and 
washed with water, After washing, it is dried under vacuum at 
room temperature to obtain a powder sample . 
[0018] 

Next, 100 g of the above powder sample is added to 10 
mol/1 of aqueous sodium hydroxide solution and stirred, 
maintaining the solution temperature at 30 to 60^. 500 ml of 
10% by weight aqueous sodium hypochlorate solution is added to 
said solution while being stirred, and after stirring for 
about an hour, a precipitate is filtered out, washed with 

water and dried under vacuum at a temperature of 60*C or lower, 
[0019] 

The prepared nickel oxyhydroxide is subjected to 
quantitative analysis using a plasma emission spectrometer 
(SPS4000 manufactured by Seiko Instruments, Inc.) and it is 
confirmed to have a prescribed composition. 
[0020] 

10% by weight of nickel oxyhydroxide obtained in the 
above process, 10% by weight of a conductive agent (graphite 
powder) and 5% by weight of an electrolyte (40% by weight 
aqueous potassium hydroxide solution) are mixed to produce a 
mixture, and this mixture is pressure molded to produce a 
hollow cylindrical body serving as a positive electrode. 
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[0028] 

Further, as Example CI, 10 alkaline primary batteries 
of size AA using, as a positive electrode active material, 
nickel oxyhydroxide containing 5 mol% of Co, 5 mol% of Zn, and 
1 mol% of Mg and 0,5 mol% of Mn selected among group A 
elements consisting of Al, Ca, Mg, Ti, Sc, Fe, Mn, Y, Yb and 
Er were produced. Also, as Example C2, 10 alkaline primary 
batteries of AA size using, as a positive electrode active 
material, nickel oxyhydroxide containing 1 mol% of each of Mg 
and Mn of the above group A elements were produced. 
[0029] 

In this case, as Comparative Example CI, 10 alkaline 
primary batteries of AA size usijng, as a positive electrode 
active material, nickel oxyhydroxide containing 1 mol% of Mg 
and 2 mol% of Mn of the above group A elements were also 
produced. 
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[0041] 

({Second Embodiment)) 

In alkaline primary batteries of this second 
embodiment, alkaline batteries of AA size were produced with 
the same battery constitution as that of the alkaline primary 
batteries of the first embodiment except that an active 
material used in the positive electrode further contains 
manganese dioxide. At this time, as nickel oxyhydroxide 
containing Co , zn and A element whicsh is represent by the 
general formula: Ni^.y^CoxZn^OOH (A is one of Al, Ca, Mg, Ti, 
Sc f Fe, Mn, Y, Yb and Er), nickel oxyhydroxide where Mg is 
used as A element and which is represented by 
Nio.ssCoo.osZno.osMgo.oiOOH was used. Using this nickel 
oxyhydroxide arid manganese dioxide in a mixing ratio of 100:0, 
75:25, 50:50 and 25:75 as the positive electrode active 
material, batteries of Examples Dl to D4 were produced. For 
comparison, an alkaline battery primary containing manganese 
dioxide only and not containing nickel oxyhydroxide at all 
(mixing ratio 0:100) was produced as Comparative Example Dl. 



